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Amendments to the Claims 

Listing of Claims: 

1 . (Currently Amended) A method of producing monoolciira, comprising: 

(a) contacting an olefin stream with a polar solvent such thai a highly unsaturated 
hydrocarbon in the olefin stream becomes dissolved in the polar solvent; and 

(h) contacting the polar solvent with a hydrogenation catalyst eonjni^Jigjjfllhi^ni.and 
silycrjn the presence of hydrogen at conditions effective to hydrogenate the highly unsaturated 
hydrocarbon to a monoolefin. 

2. (Original) The method of claim 1 , wherein step (b) comprises feeding both the olefin 
stream and the polar solvent having the highly unsaturated hydrocarbon dissolved therein to a 
hydrogenation reactor. 

3. (Original) The method of claim I, further comprising separating the olefin stream 
from the polar solvent having the highly unsaturated hydrocarbon dissolved therein before 
performing step (b). 

4. (Original) The method of claim L, wherein the polar solvent comprises a compound 
selected from the group consisting of N-methylpyrrolidone, formamide, N-methylformamide, N- 
ethylformamidc, N-phenylformamide, N,N-dimethylformamide, N,N-dtethylformamide N,N- 
diphenylformamide, N-methy]pyrrolidone, sulfolane, n-formyl morpholine, glycerol, Methylene 
glycerol, tetraethylene glycerol, and combinations thereof 

5. (Original) The method of claim I, wherein a weight ratio of the polar solvent to me 
highly unsaturated hydrocarbon ranges from about 0,00006 to about 0. 15. 

6. (Original) The method of claim 1, wherein the olefin stream comprises cracked gas 
recovered from an ethylene cracker. 

2 

HK26 0|/40HUM:t0fl 

PAGE 3/10* RCVO AT 213/2004 3:11:01 PNI (Eastern Standard Time]* SVR:USPT0-EFXRF-1/4* DNIS:8729306* CSID:9727312289 ' DURATION (mm-ss):04-44 



FROM : Conley Rose, P. C. -DALLAS FAX NO. : 9727312289 Feb. 03 2004 02: 15PM P4 



7. (Original) The method of claim I, wherein the olefin stream primarily comprises 
ethylene separated from cracked gas. 

8. (Original) The method of claim 1, wherein the olefin stream primarily comprises 
propylene separated from cracked gas. 

9. (Original) The method of elaim I, wherein the highly unsaturated hydroearbon 
comprises a compound selected from the group consisting of an acetylene, a diolefin, and 
combinations thereof. 

10. (Original) The method of claim 1, wherein the highly unsaturated hydrocarbon 
comprises a compound selected from the group consisting of acetylene, methylacetylene, 
vinylaeetylene, ethylacetylene, 2-butyne, propad.ene, butadiene, isoprene, 1-3 pentadienes, 
cyclopentadiene, and combinations thereof. 

11-12. (Canceled) 

13. (Currently amended) The method of claim l^JJ, wherein the hydrogenation catalyst 
further comprises fluorine. 

14. (Original) The method of claim 1, further comprising combining a high boiling 
additive with the polar solvent before said contacting the olefin stream with the polar solvent. 

15. (Original) The method of claim 14, where.n a mixture of the polar solvent and the 
high boiling additive comprises from about 0.0001 to about 10 wt.% of the high boiling additive 
based on the total weight of the mixture. 

16. (Original) The method of claim 14, wherein a mixture of the polar solvent and the 
high boiling additive comprises from about 0.001 to about 1 wt.% of the high boiling additive 
based on the total weight of the mixture. 
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1 7. (Original) The method of claim 14, wherein a mixture of the polar solvent and the 
high boiling additive comprises from about 0.01 to about 0.1 wt.% of the high boiling additive 
based on the total weight of the mixture. 

IS. (Original) The method of claim 14, wherein the high boiling additive comprises a 
compound selected from the group consisting of triphenylphosphine, diphcnylphosphine, 
benzothiophene, clibenzothiophene, substituted dibenzolhiophenes, pyridine, substituted 
pyridines, aniline, substituted anilines, alkali metal fluorides, and combinations thereof. 
1 «. (Original) The method of claim 14, wherein the high boiling additive is present in the 
polar solvent during the hydrogenation. 

20. (Original) The method of claim 15, wherein a selectivity to the monoolefin during 
the hydrogenation is greater than about 30%. 

21. (Original) 'Hie method of claim 15, wherein a selectivity to the monoolefin during 
the hydrogenation is greater than about 50%. 

22. (Original) The method of claim 15, wherein a selectivity to the monoolefin during 
the hydrogenation is greater than about S0%. 

23. (Original) The method of claim 1, wherein a molar ratio of the hydrogen to the 
highly unsaturated hydrocarbon is in a range of from about 0.5 to about 20. 

24. (Original) The method of claim 1, wherein a molar ratio of the hydrogen to the 
highly unsaturated hydrocarbon is in a range of from about 1 to about 10. 

25. (Original) The method of claim I, wherein a molar ratio of the hydrogen to the 
highly unsaturated hydrocarbon is in a range of from about 2 to about 5. 

26. (Original) The method of claim 1, wherein the highly unsaturated hydrocarbon is 
acetylene and the monoolefin is ethylene. 
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27. (Original) The method of claim ] , wherein the monoolefin desorbs from the polar 
solvent. 

28. (Original) The method of claim 27, further comprising introducing the monoolefin to 
the olefin stream from which the highly unsaturated hydrocarbon has been removed. 

29. (Original) The method of claim 1, wherein the monoolefin desorbs from the polar 
solvent and combines with the olefin stream in situ. 

30. (Original) The method of claim 27, further comprising recycling the polar solvent for 
use in removing the highly unsaturated hydrocarhon from the olefin stream. 

31. (Original) The method of claim 14. wherein the monoolefin desorbs from the polar 
solvent, and further comprising recycling the polar solvent comprising the high boiling point 
additive for use in removing the highly unsaturated hydrocarbon from the olefin stream. 

32. (Original) The method of claim 27, wherein the hydrogenation occurs in a liquid 
phase and the monoolefin desorbs from the liquid phase into a gas phase. 

33. (Original) The method of claim 1 , wherein the polar solvent removes all or a portion 
of any oligomers formed on the hydrogenation catalyst during hydrogenation. 

34. (Currently amended) A method of removing a highly unsaturated hydrocarbon from a 
hydrocarbon stream, comprising: 

(a) extracting the highly unsaturated hydrocarbon from the hydrocarbon stream with a 
polar solvent; and 

(b) hydrogenating the highly unsaturated hydrocarbon in the polar solvent to a 
monoolefin via coni^^^ 

35. (Original) The method of claim 34, further comprising separating the polar solvent 
from the hydrocarbon stream prior to hydrogenation. 
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36. (Original) The method of claim 34, wherein step (b) comprises feeding both the 
hydrocarbon stream and the polar solvent to a hydrogenation reactor. 

37. (Original) The method of claim 35, further comprising recovering the monoolefin 
and adding the monoolefin to the hydrocarbon Stream. 

38. (Original) The method of claim 36, wherein the monoolefin desorbs from the polar 
solvent and combines with the hydrocarbon stream in situ aAer step (b), and further comprising 
separating the polar solvent from the hydrocarbon stream. 

39. (Original) The method of claim 35, further comprising recycling the polar solvent for 
use in step (a). 

40. (Original) The method of claim 38, further comprising recycling the polar solvent for 
use in step (a). 

4 1 . (Original) The method of claim 1 , wherein the hydrocarbon stream comprises one or 
more streams from an ethylene cracker. 

42. (Currently amended) A monoolefin product formed by a method comprising: 

(a) contacting an olefin stream with a polar solvent such that a highly unsaturated 
hydrocarbon in the olefin stream becomes dissolved in the polar solvent; and 

(b) contacting the polar solvent with a hydrogenation catalyst comprising palladium m K \ 
silver in the presence of hydrogen at conditions effective to hydrogenate the highly unsaturated 
hydrocarbon to a monoolefin. 

43. (Original) The monoolefin product of claim 42 wherein the highly unsaturated 
hydrocarbon comprises acetylene and the monoolefin comprises ethylene. 

44. (Currently amended) A monoolefin production system comprising: an extraction- 
hydrogenation zone for extracting a highly unsaturated hydrocarbon from an olefin stream into a 

i4fi26.o*/4<)ai.<w<m ^ 

PAGE 7/10 * RCVD AT 213/2004 3:1 1:01 PM [Eastern Standard Time] » SVR:USPT0-EFXRF-1/4 * DNlS:8729306 1 CSID:9727312289 * DURATION (mm-ss):0444 



FROM : Conley Rose, P. C. -"DALLAS FAX NO. : 9727312289 Feb. 03 2004 02: 17PM P8 



polar solvent and, in situ, hydrogenating the highly unsaturated hydrocarbon to a monoolefin via 

c-ont^LLwidi.aLxydro^cnji^ 

45. (Original) The monoolefin production system of claim 44, further comprising a 
liquid-gas separation zone lor separating the monoolefin from the polar solvent by desorpiion of 
the monoolefin, the liquid-gas separation zone being disposed downstream from the extraction- 
hydrogenation /one. 

46. (Original) The monoolefin production system of claim 44, wherein the highly 
unsaturated hydrocarbon comprises acetylene and the monoolefin comprises ethylene. 

47. (Currently amended) A monoolefin production system comprising: 

(a) an extraction zone for extracting a highly unsaturated hydrocarbon from an olefin 
stream into a polar solvent; and 

(b) a hydrogenation zone for hydrogenating the highly unsaturated hydrocarbon in the 
polar solvent to a monoolefin via yunfrct with q hydmssoacjoj. caialvst comprising nMhr. 
and. silver, the hydrogenation zone being disposed downstream from the extraction zone. 

48. (Original) The monoolefin production system of claim 47. further comprising a 
liquid-gas separation zone for separating the monoolefin from the polar solvent by desorption of 
the monoolefin, the liquid-gas separation zone being disposed downstream from the 
hydrogenation zone. 

40. (Original) The monoolefin production system of claim 47, wherein the highly 
unsaturated hydrocarbon comprises acetylene and the monoolefin comprises ethylene. 
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